In allusion to such problems in the athletic performance prediction as "poor information", "small sample" and "dynamics" difficult to solve through traditional statistical methods, the application of the grey model will more effectively and accurately solve the above problems. However, the application of the grey model in the athletic performance prediction also encounters many problems, for example: the traditional GM(1,1) model cannot obtain corresponding accuracy in many prediction problems. The application of GM(1,1) grey model based on residual error correction in the athletic performance prediction is researched in this article. Specifically, the best performances of the world men's 200m races during 2003~2013 are taken as the samples; then, GM(1,1) grey model based on residual error correction is adopted for sample modeling, wherein the prediction accuracy level of the model is the first level; then, the model obtained thereby is adopted for predicting the best performances of the world men's 200m race in 2014, and the predicted performance is 20.59s.
Introduction
In the past more than 30 years since Professor Deng Julong created grey mathematics in 1982, the application of grey mathematics and relevant theoretical research have had rapid and significant development, wherein the modeling fields involve decision-making, control, planning, prediction, etc., and the application fields thereof involve medical treatment, economy, education, sports, etc. Nevertheless, the application of grey model has more rapid development in the athletic field. According to the statistical information of relevant theses, the athletic theses with the grey model as the research method are increased every year at a speed of 9.81%～10.10% in recent five years [1] . The rapid development of the application of the grey model in the athletic performance prediction has not only significantly improved the scientificity of the research on the athletic performance prediction, but also greatly promoted the continuous development of the grey mathematics theory. However, the grey model is sometimes abused in athletic field, and many problems not applicable to the grey model or not applicable to the traditional GM(1,1) grey prediction model are introduced into GM(1,1) grey model for modeling. Like this, the development of the grey mathematics theory and the application of the same in the athletic performance prediction will be undoubtedly influenced. At present, the application research on the grey model has become one of the most rapidly developed subjects in the athletic field. In this article, the performances of the world men's 200m races are taken as the example to research the application of the grey model in the athletic performance prediction. Finally, GM(1,1) grey prediction model based on residual error correction is established through relevant research and analysis, thus not only providing reference for predicting the performances of men's 200m races in China, but also promoting the application and development of the grey model in the athletic field.
GM(1,1) Model of the Best Performances of World Men's 500m Race
Grey prediction is one of the main research directions in the grey theory, and the method application thereof is second only to the grey correlation analysis in the grey mathematics theory. GM(1,1) model has the features of simple method, wide application scope, high accuracy and 4th International Conference on Mechatronics, Materials, Chemistry and Computer Engineering (ICMMCCE 2015) strong practical applicability, and the application thereof has occupied 75.61% of all applications of the grey prediction model, and relevant theses are increased every year at a speed of 19.69%～ 21.08%. The variation tendency of the best performances of the world men's 200m races is analyzed in this article through relevant research, and meanwhile GM(1,1) model is applied to predict the development and change tendency thereof.
Establishment of Residual Error Sequence GM (1,1) Model
The accuracy of the prediction model is an important issue in the application of the grey model. In practical application, the accuracy of the grey prediction models including the athletic performance prediction model cannot meet corresponding requirement due to the data change and development characteristics, the model application, the knowledge quantity of the problem solver and other limitations. How to solve the prediction accuracy problem of the grey model and effectively improve and process the grey model becomes a major problem in the development of the grey model. It is known from the calculation result in the previous chapter that for the grey model established according to the best performances of the world men's 200m races, the mean square error ratio test index thereof is 0.5289, and the accuracy level is the third level, namely: the prediction accuracy of the prediction model is relatively low. In allusion to the problem about how to improve the prediction accuracy of the grey model, many performance methods and theories have been proposed and most of them are mainly focused on processing the sample data and selecting the whitenization differential equation of the grey model. In order to improve the prediction accuracy of the best performances of the world men's 200m races, the residual error sequence grey prediction is implemented for this model to correct GM(1,1) grey prediction model.
Establishment of Residual Error Sequence GM(1,1) Prediction Model
Residual error refers to the difference between the predicted value of the grey prediction model and the actual value, and the residual error sequence grey prediction model refers to the improved prediction model obtained through firstly taking the residual error sequence as the original sequence of the grey prediction model for GM(1,1) modeling and then adopting the residual error prediction model obtained thereby to correct originally established GM(1,1) grey prediction model for improving the prediction accuracy of the prediction model. According to the above calculation, the residual errors of the best performances of the world men's 200m races are as shown in Table 1 In order to establish GM(1,1) grey prediction model, the residual error sequence shall be processed to obtain the new sequence able to meet the grey model establishment conditions. In this article, the translation transformation is implemented for the residual error sequence 0 ε , namely: take a suitable positive value c to obtain
is taken to obtain the converted sequence as shown in Table 2 : Table 3 , residual error GM(1,1) model is calculated to obtain various verification indexes as shown in Table 4 : Table 8 , the relative error of the model is 0.0023, the accuracy level is the first level, the absolute relevancy is 0.9978 and the mean square error ratio is 0.3272. Residual error GM(1,1) grey system has high accuracy for grey prediction model and can be used for residual error prediction.
For recovering the residual error sequence, the predicted values of the residual errors during 2003~2006 are set as 0 to obtain the predicted residual error values as shown in Table 5 : 
Establishment of GM(1,1) Grey Prediction Model Based on Residual Error Correction
According to relevant calculation in the previous chapter, the solution of the whitenization differential equation of the new residual error sequence is as follows:
The solution of the above whitenization differential equation is obtained through adopting the sequence of the residual errors during 2007~2013 to establish GM(1,1) grey prediction model. In order to combine the solution with the result of GM(1,1) grey prediction model established according to the sequence of the best performances of the world men's 200m races during 2003~2013, the above formula shall be processed.
) is assumed as the predicted value of GM(1,1) grey prediction model based on residual error correction, then ) (
is the accumulative sequence of the predicted values of the residual error grey prediction model. Afterwards, the following formula can be obtained.
is recovered through the accumulative sequence ) (
in order to obtain the predicted values and the corresponding error values as shown in Table 6 : Table 9 , GM(1,1) grey prediction model based on residual error correction is calculated to obtain various verification indexes as shown in Table 7 : Table 10 , the relative error of the model is 0.0027, the accuracy level is the first level, the absolute relevancy is 0.9980 and the mean square error ratio is 0.3328. In other words, the prediction accuracy level of GM(1,1) grey prediction model based on residual error correction is the first level and this model can be used for accurately predicting the best performances of the world men's 200m race.
Then, the above model is used to predict the best performances of the world men's 200m race in 2014. 
Conclusion
In this article, the grey prediction model is established according to the best performances of the world men's 200m races in order to not only predict the performance of the world men's 200m race in 2014, but also discuss the application method of the grey model in the athletic performance prediction, thus promoting the application of the grey model in the athletic sports. GM(1,1) grey model is applicable to the modeling process with the sample data distribution presented in index movement. Through establishing relevant model for the statistical data for analysis, the grey prediction model is extended. Meanwhile, GM(1,1) grey prediction model based on residual error correction is applied to predict the best performance of the world men's 200m race in 2014, and this model is also compared with GM(1,1) grey model for contrastive analysis. According to the comparison result, we can find that GM(1,1) grey prediction model based on residual error correction has the features of low complexity and high prediction accuracy, thus applicable to the athletic performance prediction.
